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THE GENUS NARNIA STAL, AND A KEY TO THE 
GENERA OF ANISOSCELINI A. AND S. (COREIDE: 
HETEROPTERA). 


By Epmunp H. Gipson and Assy Ho.wprinGe, 
Bureau of Entomology, Washington, D. C. 


Members of the genus Narnia Stal present an interesting group 
in the tribe Anisoscelini A. and S. as well as presenting difficulties 
to the systematist. In 1862 Stal described the genus to include 
his femorata and later, in 1870, he described N. pallidicornis, both 
descriptions being made from single specimens. Since then three 
other well defined species have been added to the genus. Now, 
from the study of a large series of specimens it appears that Stal’s 
two species are the same and one species, with the name femorata 
retained. The characters which he gives for separating pallidi- 
. cornts from femorata can not be termed stable, such as the color of 
the basal joint of the antennz, which varies to a considerable de- 
gree in nearly every species of the tribe. The late Mr. Otto 
Heidemann was of the same opinion as the present authors in this 
matter. Mr. E. P. Van Duzee, Entomological News, Vol. XVII, 
No. 10, pp. 384, 1906, has also voiced a similar belief when he 
stated that he suspected femorata to be a northern form of pallid- 
icornis. 

Mr. Van Duzee considers his species snowi and wilsoni as form- 
ing a subgenus to which he gives the name Xerocoris. In this 
respect the authors disagree with Mr. Van Duzee and state 
that if there is to be any dividing of the genus it should be so 
as to group femorata and snowi together and inornata and wilsont 
together. Such a grouping would be based upon the form of the 
dilation of the hind tibize which is quite generally accepted to be of 
greater’ importance than the relative breadth of insect and con- 
nexium, and form of prothorax. It seems quite unnecessary to 
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Narnia Stal. 


Narnia Stal, Stett. Ent. Zeit., Vol. 23, p. 294 (1862). 

Head elongate, horizontal. Antenne rather stout but not 
swollen or dilated, basal joint short, shorter than length of head; 
rostrum passing the metasternum, buccule short. Thorax 
longer than head, broad and rounding posteriorly. Elytra nar- 
rowing towards apex. Hind femora more or less swollen, hind 
tibize with small dilations or foliations. Narnia may be separated 
from Leptoglossus by the smaller dilation of the hind tibiz and 
shorter basal joint of antennee. 


Key to the Species. 
1. Dilation of hind tibia reaches two-thirds the length of tibia... .2 


Dilation of hind tibia reaches three-fourths the length of tibia. .3 
2. Elytra with distinct, broad, white band; width comparatively 


PORE EN olin ite AS seabete Mate nee a ee snowt Van D. 
Elytra without distinct white band, sometimes a slight trace of 
one; width comparatively narrow............ femorata Stal 

3. Species small, apex of head, basal joint of antenne, and legs 
TOC 2 cba cicd tora apogee ay hr enalemne awe pena ee ee wilsont Van D. 
Species larger, no distinct red colorations...... tnornata Dist. 


Narnia femorata Stal. 
Narnia femorata Stal, Stett. Ent. Zeit., Vol. 23, p. 296 (1862). 
Narnia pallidicornis Stal, Enum., I, p. 166 (1870). 
This species can be distinguished from all others by the short 
stout dilation on the hind tibiee and without band across elytra. 
The species occurs in California, Arizona, Texas, Mexico and 
Guatemala. 
Narnia snowi Van D. 
Narnia snowt Van Duzee, Ent. News, Vol. XVII, No. 10, p. 384 
(1906). 
The distinct broad white band across the elytra and broader 
form will readily distinguish this species from femorata Stal. 
It is recorded from California, Arizona and New Mexico. 


Narnia inornata Dist. 
Narnia inornata Distant, Biol. Cent. Amer., Vol. I (1880-93). 
This species may be readily distinguished by the long slender 
dilations of the hind tibiz, and lack of reddish colorations. 
This western species occurs in Arizona, California and Mexico. 
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Narnia wilsoni Van D. 


Narnia wilsoni Van Duzee, Ent. News, Vol. XVIE, No. 10, p. 

384 (1906). 

Wilsoni differs from all other species in that it is much smaller, 
and has red colorations on apex of head, basal joint of antenne, 
and legs. 

This species occurs in California. 


A Key to the Genera of Anisoscelini A. and 8. 


The following key includes all of the genera of the tribe Ani- 
soscelini A. and S. Representatives of but three of the genera, 
Chrondrocera Lap., Leptoglossus Guer. and Narnia Stal occur in 
American north of Mexico, the other genera being limited to Cen- 
tral and South America. 

The tribe may be characterized as follows: Head elongate, 
antennz long and more or less slender. Thorax trapezoidal in 
form, greatly depressed anteriorly, posterior lateral angles more or 
less acutely angled. Posterior femora sometimes swollen but not 
incrassated. Posterior tibiz with a broad thin dilation or fo- 
liation which is often wider than the width across the elytra. 

The genera may be considered as grouped into two divisions, 
Anisoscelaria n. n. those having the joints of the antennz simple as 
in Anisoscelis and Chrondroceraria n. n. those having the joints of 
the antennz more or less dilated as in Chrondrocera. 

The authors feel justified in placing Stenoscelidea within this 
tribe as the characters of the hind tibie are of greater importance 
than the form of the antennz. 

1. First joint of the antennz much longer than the second 
Uranocoris Walk. 


First segment of the antenne not longer than the second, often 


PACU SHOLLEE a ee OnE Fea es ce emnte ace Q 
2. Segments of antenne prominently dilated................. 8 
Sesments of antenna not. dilated: 70... . 62 wee ee 3 


3. Basal joint of antenne short, shorter than length of head 
Narnia Stal 


Basal joint of antennz long, as long or longer than length of 


TACO D, oy ESN 00 oe ne oe ve A 
4. Basal joint of antenne equal to length of head, or slightly 
lon Conan eo eer AS rs Rao Leptoglossus Guér. 


Basal joint of antennz very much longer than length of head, 5 
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5. First and fourth segments of antennee incrassated 
Microphyilia Stal 


Width of dilation of posterior tibize greater than width across 
elytra: few ids oo eee Gs Seen a ic 
7. Length of basal joint of antennz less than twice the length of 
headis¢. dc e/a bes eee hes ee ee Diactor Perty. 
Length of basal joint of antennz at least twice the length of 
headiidice%sha.2 He ve eas Bee 8 oe Anisoscelis Latr. 
8. Second segment of antenne dilated, third also dilated....... 9 
Second segment of antenne simple, third dilated, Baldus Stal 

9. Second segment of antennz dilated on both sides 
Chrondrocera Lap. 
Second segment of antenne slightly dilated above, not below, 10 
10. Posterior lateral angles of thorax produced, or sharply angled 
Holymenia Stal 
Posterior lateral angles of thorax not at all produced........ 
Tarpeius Stal 


A PHYLOGENETIC STUDY OF THE TERGA AND WING 
BASES IN EMBIIDS, PLECOPTERA, DERMAPTERA, 
AND COLEOPTERA. 


By G. C. Crampton, Pu.D., 
Massachusetts Agricultural College, Amherst, Mass. 


In a previous paper, the Plecoptera, Embiids, Hemimerids, and 
Dermaptera, were grouped in a superorder called the Panplecop- 
tera, and a further study would indicate that the Coleoptera might 
be included in this group also. There is some doubt as to the 
Strepsiptera, but certain features point to a rather close relation- 
ship between them and the Coleoptera (as is generally thought to 
be the case, although the investigations of Pierce, 1909, have 
thrown some doubt upon the current idea of their affinities) and it 
is quite possible that the Strepsiptera should likewise be included 
in the superorder mentioned above. 


1 Contribution from the Entomological Laboratory of the Massachusetts Agricultural College, 
Amherst, Mass. 
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The Plecoptera, with the Embiids, are very like the ancestors of 
the insects comprising this superorder, (the Panplecoptera) while 
the Dermaptera form an offshoot which approaches the Isoptera 
in many respects—but the strongest affinities of the Isoptera seem 
to be on the side of the forms comprising the superorder Pandic- 
tyoptera (composed of the Isoptera Zoraptera, Blattids and Man- 
tids). The Coleoptera have branched off very near the Dermap- 
tera, and have retained certain ancestral features occurring in the 
Embiids and Plecoptera, but their line of development has appar- 
ently paralleled that of the Dermaptera quite closely. Some 
representatives of the Coleoptera exhibit certain features sugges- 
tive of those found in the Blattids; and other Coleoptera have 
retained certain structures (particularly in the larval stages) sug- 
gestive of Neuropteron affinities. However, since both the Pan- 
plecoptera and the Pandictyoptera are descended from common 
ancestors (which were not unlike the fossil Palaeodictyoptera) it is 
not surprising that certain features inherited from their common 
ancestors, should be carried over into both groups; and similarly, 
since both the Panplecoptera and the insects grouped about the 
Neuroptera were descended from similar ancestors (the ancestors 
of the Neuroptera were probably very similar to the Plecoptera) it 
is not surprising that similar characters should reappear in both 
the Neuroptera and Coleoptera. At any rate, the closest affinities 
of the Coleoptera seem to be with the Dermaptera, rather than 
with the Neuroptera (or with the Blattids) so far as the adult 
characters are concerned. 

The Embiids are extremely closely related to the Plecoptera, as 
is shown by the character of their thoracic sclerites, legs, etc.; and 
the fact that the cerci of the Embiids are reduced, does not militate 
against the argument for the close relationship between the two 
orders, since certain Plecoptera also have the cerci reduced to two 
segments. 

In both Embiids and Plecoptera, the body is more elongate, and 
the tergal region of the wing-bearing thoracic segments shows a 
marked tendency toward becoming longer than broad, in contra- 
distinction to the condition found in the Coleoptera and Dermap- 
tera, in which the tergal region exhibits a tendency to become 
broader than long, as may be seen by comparing Figs. 1 and 3 with 
Figs. 2 and 4. In the Embiids and Plecoptera, there is a prescutal 
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region “psec” demarked in both segments (Figs. 1 and 3), and 
situated well in advance of the wing bases, while the prescutal 
region is not so clearly demarked in the Coleoptera and Dermap- 
tera (Figs. 2 and 4), and, when present in the latter insects, it is 
situated on a line with, or back of, the wing bases (or rather the 
anterior margin of the wing bases). 

In the Plecoptera and Embiids, there is a well developed mes- 
othoracic postscutellum (“psl,”’), while the mesothoracie postscu- 
tellum is not developed in the Coleoptera and Dermaptera, nor 
does the metathoracic postscutellum (“psl;”’) dip downward at such 
a marked angle in the Coleoptera and Dermaptera (Figs. 2 and 4) 
as in the Embiids and Plecoptera (Figs. 1 and 3). The tegula 
(“tg”) is well developed in both segments in the Embiids and 
Plecoptera (Figs. 1 and 3) while it seems to be lacking in the Cole- 
optera and in the metathorax of the Dermaptera, although the 
mesothoracic sclerite labeled “‘tg”’ in Fig. 4 is interpreted as the 
tegula in the Dermaptera, by Pantel, 1917, in his excellent mono- 
graph of the thoracic region of these insects. 

In the Coleoptera (Fig. 2) a myodiscus, or muscle disk “‘d,”’ to 
which are attached certain muscles connected with flight, occurs 
in the metathorax, and might be mistaken for the tegula. It is 
homologous with a smaller disk labeled “d”’ in the metathorax of 
the Dermaptera (Fig. 4, ““d’’) which corresponds to the small disk 
“qd”? near the tegula “tg”? of the mesothorax of the same insect 
(Fig. 4); and a similar small disk “d”’ occurs near the tegula in both 
mesothorax and metathorax of Plecoptera (Fig. 1). Snodgrass, 
1908, in his earlier work, which was incorporated in his more exten- 
sive studies of the thoracic sclerites and wing bases of insects 
(Snodgrass, 1909) refers to the sclerite in question as the “‘muscle 
disc”’ in Coleoptera, but does not seem to have found it in other 
insects. Pantel, 1917, interprets the sclerite ‘‘d’”’? in the meta- 
thorax of the Dermaptera (Fig. 4) as an intersegmental plate. 

The terms axillaries, alar ossicles, and pteralia, have been applied 
to the little plates by means of which the wings articulate with the 
tergal region, and in a paper dealing with the nature and origin of 
the wings of insects (Crampton, 1916) it was pointed out that the 
alar ossicle “np” (termed the notopterale) is probably a detached 
portion of the notum or tergal region of the segment. A further 
examination of these alar ossicles would tend to confirm this sup- 
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position, since in the Embiids (Fig. 3), the alar ossicle “‘np”’ evi- 
dently is a portion of the notum which is not yet completely de- 
tached, while in the Plecoptera (Fig. 1, “np’’) it likewise extends 
for some distance closely applied to the lateral margin of the notum. 
The only winged Embiid which I have for examination is the male 
of Embia major shown in Fig. 3, but it is very probable that other 
Embiids will exhibit a type of alar ossicle similar to the elongate 
“notopterale” “np’’ of the Plecoptera (Fig. 1), and even in the 
Embiid shown in Fig. 3, the alar ossicle “np” is much longer than 
the homologous sclerites “np”’ of Figs. 2 and 4. 

In the metathorax of both Dermaptera and Coleoptera (Figs. 2 
and 4) the sclerite “np”’ is very similar in outline, and in position, 
being situated much further forward than m the Embiids and 
Plecoptera (Figs. 1 and 3), and it is not so elongate as in the Em- 
biids and Plecoptera, as was mentioned above. In the mesothorax 
of the Dermaptera (Fig. 4), this plate “np.’’ has become broken 
up into two parts, the anterior one of which is bent abruptly down- 
ward. This has resulted in the incorrect homologizing of the parts 
of this plate in the mesothorax of the Dermaptera, by some investi- 
gators, but the two parts of the mesothoracic plate “np2”’ of Fig. 4 
are clearly homologous with the single metathoracic plate “np 3”’ 
of the same insect. 

Snodgrass, 1908-1909, refers to the mesothoracic plate “tg”’ 
(Fig. 4) of the Dermaptera, as “a small rod in wing base,” appar- 
ently not realizing its true nature; but Pantel, 1917, correctly 
refers to it as the tegula. While the tegula “tg” is well developed 
in both meso- and metathorax in the Embiids and Plecoptera (Figs. 
1 and 3), I do not think that it is developed in the metathorax of 
the Coleoptera and Dermaptera, unless the region designated as 
“t”? in the metathorax of the Dermapteron shown in Fig. 4 repre- 
sents the tegula. Pantel, 1917, refers to the region “ptg” in the 
metathorax of the Dermapteron shown in Fig. 4, as the metatho- 
racic tegula, but this region seems to correspond to the so called 
parategula of Hymenoptera and Diptera (shown in Fig. 4 “ptg” 
of the wing base of a Dipteron, by Crampton, 1914,). 

Pantel, 1917, considers the metathoracic sclerite “sus” of the 
Dermaptera (Fig. 4) as one of the pteralia, or articulatory ossicles 
at the base of the wing. As far as I can judge, however, the region 
“su” of Figs. 1, 2, 3, and 4, is merely an antero-lateral marginal 
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region of the tergum called the suralare (Crampton, 1914-1916) 
and serves as one of the pivots for the wing in the movements of 
flight, although it may become detached from the remainder of the 
tergum in a few rare instances, as Pantel considers to be the case 
in the Dermaptera. The posterior wing process “‘a”’ of the meso- 
thorax is very similar in both Coleoptera and Dermaptera (Figs. 2 
and 4), being rather long and slender in these insects, while it is 
shorter and more blunt when it occurs in other members of the 
‘ group (Fig. 1, “‘a’”’). The basanal pterale “sa” is proportionately 
much larger in the metathorax of the Coleoptera and Dermaptera 
(Figs. 2 and 4) than in the Plecoptera and Embiids (Figs. 1 and 3). 

In both the Coleoptera and Dermaptera (Figs. 2 and 4) there is 
a pronounced tendency for the tergal region of the wing bearing 
segments to become broader than long, and, with the Strepsiptera, 
and certain Orthoptera, these insects comprise the few forms in 
which the metathorax surpasses the mesothorax in size. Unlike 
the Plecoptera and Embiids, there is a well marked tendency in 
the Coleoptera and Dermaptera (Figs. 2 and 4) for the mesonotum 
to take on a triangular outline, and for the scutellar region of the 
mesonotum to become pointed posteriorly and to overlap the an- 
terior portion of the metanotum behind it. Correlated with this 
tendency for the scutellum of the mesonotum to overlap the meta- 
notum in the Coleoptera and Dermaptera, there is a well marked 
tendency toward the reduction of the mesothoracic postscutellum, 
which is well developed in the Embiids and Plecoptera. 

In the metathorax of Coleoptera and Dermaptera (Figs. 2 and 
4) two alar ridges or “alacristae”’ labeled “‘ac”’ serve to hold the 
elytra in place when at rest, and in many Dermaptera, they are 
provided with bristles which doubtless aid in holding the elytra in 
position. In both Coleoptera and Dermaptera, the metathoracic 
scutum is traversed by a “transscutal suture” (“tr”’ of Figs. 2 and 
4) which is apparently absent in most of the other members of this 
superorder; and it is at once apparent from the study of the tergal 
region and the wing bases, that the Coleoptera are very similar to 
the Dermaptera in regard to these features, while the Embiids are 
very similar to the Plecoptera in the character of their tergal regions 
and wing bases. 

The presence of the posttergal fold “pt” of Fig. 4 is a “ Pandic- 
tyopterous”’ character (well developed in Isoptera, Mantids, etc.) 
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which has been retained in the Dermaptera, but has become lost, 
or was never developed, in the Coleoptera. A suggestion of this 
fold is also retained in the Plecoptera, as is shown in the posterior 
tergal fold designated as “pt” in the metathoracic region of the 
Plecopteron depicted in Fig. 1. There is a tendency for this region 
to become reduced, or to unite with the surface which it overlaps, 
so that the narrow continuation of the surface of this fold toward 
the point designated as “x” in the metathorax of Fig. 4, may 
possibly be homologous with the similar narrow continuation of 
the region beside the postscutellum, toward the point labeled “x”’ 
in Fig. 2 (at the base of the sclerite “sa’’). 

In the foregoing descriptions, I have laid especial emphasis upon 
the resemblance between the Coleoptera and Dermaptera, as illus- 
trated by the preponderance in size of the metathorax over the 
mesothorax; the relative width, and the outlines of the nota; the 
triangular shape of the mesonotum, and its overlapping the meta- 
notum, with the consequent reduction of the mesothoracic post- 
scutellum; the development of ridges in the metanotum for holding 
the elytra in place; the formation of a transscutal suture; the 
retention of the myodisc rather than of the tegula in the metanotal 
region; the outline and extent of the pteralia, etc. Similarly, the 
marked resemblance between the Embiids and Plecoptera is shown 
in the relative size of the nota, the width and the outlines of the 
nota; the location of the prescutum in front of the anterior margin 
of the wing-base; the development of the mesothoracic postscutel- 
lum; the development of the tegulae in both segments; the elon- 
gate notopterale, etc. On the other hand, in emphasizing these 
similarities between the Coleoptera and Dermaptera. or between 
the Embiids and Plecoptera, one should not lose sight of the fact 
that the Coleoptera and Dermaptera are both related to the Em- 
biids and Plecoptera, although the Dermaptera, being the more 
primitive of the two, are nearer to the Embiids and Plecoptera 
than the Coleoptera are. 

The cerci of certain larval Coleoptera, such as Galerita janus, 
and of certain Dermaptera such as Diplatys severa (in which 
segmented cerci precede the forceps of the adult forms) are very 
similar, even when the individual segments are compared together, 
and the cerci of both groups resemble those of the Plecoptera 
extremely closely, so that the evidence of the cerci would point to 
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a “Plecopteroid” ancestry for the Coleoptera and Dermaptera. 
The segments of the leg are very similar in Embiids, Plecoptera 
and Dermaptera, and the relationship of the Dermaptera to the 
Plecoptera is likewise shown by a comparison of the thoracic 
sclerites (or of the head region) of a nymph of the Plecopteron 
Perla with those of the Dermapteron Arixenia, the resemblance 
being very striking, as has been shown in a paper dealing with the 
thoracic sclerites of immature Pterygotan insects, which will soon 
be published. The tendency toward the shortening and thickening 
of the fore wings is quite marked in certain Plecoptera, and the 
pleural thoracic sclerites of the Embiids are in many respects very 
like those of the Dermaptera. In this connection, I would call 
attention to the fact that in the Embiids (Fig. 3) the nature of the 
postscutellar region of the metathorax and the first abdominal 
segment, with the bulging lateral regions, is very suggestive of the 
condition found in the Strepsiptera; but, since Dr. Pierce is mak- 
ing a comparison of the thoracic region of the Strepsiptera with 
other insects, which he finds more similar to the Strepsiptera than 
the Embiids are, the affinities of the Strepsiptera can be more 
accurately determined when the results of his extended studies 
are published. 

Although the study of the terga and wing bases points to a close 
relationship between the Dermaptera and Coleoptera, and between 
the Embiids and Plecoptera, the evidence afforded by these struc- 
tures alone is insufficient to establish the affinities of the insects in 
question. On this account, a comparative study of the structures 
least subject to modification, and those situated in widely sepa- 
rated parts of the body, has been undertaken in order to demon- 
strate the relationships here proposed. Such an extensive treat- 
ment of the subject, however, requires more space and plates than 
can be afforded a single article; so that the summing up of the 
arguments for the relationships here proposed, can be more con- 
vincingly set forth after the evidence from the more extensive 
study of the parts has been presented in the proposed series of 
articles dealing with this subject. 
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1917. Pantel—A proposito de un Anisolabis alado. Mem. 
Real Acad. Ciencias y Artes, 14, p. 3—(Numerous figures of 
terga and wing bases of Dermaptera). 

1908. Snodgrass—A Comparative Study of the Thorax in Orth- 
optera, Euplexoptera, and Coleoptera. Proc. Ent. Soc. 
Wash., 9, p. 95—(Terga and wing bases of Dermaptera and 
Coleoptera figured). 

1909. Snodgrass—The Thorax of Insects and the Articulation of 
the Wings. Proc. U.S. Nat. Museum, 36, p. 511—(Terga 
and wing bases of Plecoptera, Dermaptera, and Coleoptera 
figured). 

ABBREVIATIONS. 


(The subscripts 2 and 3 denote mesothoracic and metathoracic 
structures respectively.) 
a...Adanal process (adanale) sometimes a detached plate, but 
usually serving as a pivot for wing in movements of flight. 
abd. First abdominal tergum. 
ac ..Alacrista, or alar ridges for holding elytra in place when at rest. 
.. Myodiscus, or muscle disc. 
m ..An alar ossicle, the medipterale. 
np. .An alar ossicle, the notopterale. 
p...Chitinous area possibly homologous with the parategula. 
pa. .Prealare, or prealar sclerite. 
pse .Prescutum. 
psl.. Postscutellum. 
pt .. Postplica, or posterior fold of tergal region. 
ptg . Parategula? : 
S ...opiracle. 
sa..An alar ossicle, the basanale. 
ss . .Scutal suture. 
su ..Suralar process (suralare) serving as a pivot for movements of 


= 


flight. 
t .. .Region homologous with tegula? 
tg. .Tegula. / 


tr . .Transcutal suture. 
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EXPLANATION OF PuaTe I. 


In all figures only a portion of the terga (which are symmetrical) 
has been shown, since the missing portions are exactly like those 
figured. 

Fig. 1. Terga and wing bases of a Plecopteron. 

Fig. 2. Terga and wing bases of the Coleopteron Photuris. 

Fig. 3. Terga and wing bases of Embia major. 

Fig. 4. Terga and wing bases of the Dermapteron Echinosoma. 


ON THE OCCURRENCE OF A MERMIS EPIDEMIC 
AMONGST GRASSHOPPERS.! 


By R. W. Guaser and A. M. Witcox. 


While engaged in some investigations on grasshoppers, near 
Dummerston Station, southern Vermont, this past summer (1917), 
our attention was attracted to a high mortality amongst these 
insects (Melanoplus atlanis and M. bivittatus). The two species, 
especially M. atlanis, are extremely bad pests in this region of the 
country, attacking corn, wheat, oats and clover to such an extent 
that during certain summers the farmers become nearly frantic. 
Therefore, the high mortality amongst the grasshoppers, which 
appeared during the latter part of August and the early part of 
September, was exceedingly gratifying. 

We soon discovered that this mortality was due to a species of 
Nematode belonging, as we supposed at the time, probably to the 
family Mermithidee. Subsequently (Sept. 20, 25 and Oct. 6), we 
sent large shipments of these worms to Dr. N. A. Cobb, of Wash- 
ington, D. C., for identification. Dr. Cobb was able to give us 
only a provisional identification on account of the utter absence of 
males in all of our shipments. We made collections of parasitized 
grasshoppers from a large variety of fields and as stated, sent a 
large number of specimens, but curiously enough no males were 
found. Dr. Cobb in a letter said: “‘ Nothing I have learned would 
preclude your specimens from belonging to the same species as that 
referred to by Leidy under the name of Mermis ferruginea, which 


1 Contribution from the Entomological Laboratory of the Bussey Institution in codperation, 
with the U.S. Bureau of Entomology. Bussey Institution, No. 146. 


Psycur, 1918. Von. XXV, Prate I. 
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he says was common in Locusta carolina near Philadelphia; but 
there can be no certainty about the matter until males of the pres- 


ent species are obtained and a comparison made with Leidy’s 


material, which may or may not be in existence.” Dr. Cobb 
further stated that after the nematodes leave the grasshoppers, 
they make their way into the soil and that their further history is 


obscure. 


In Vermont the nematodes parasitized both M. atlanis and M. 
bivittatus. "The worms seem to leave the bodies of the grasshoppers 
when these insects are maturing. We had not the opportunity 
to observe grasshoppers in the early stages of parasitism, but in 
August and September dissection of a large number of the insects 
‘showed that the worms were located within the body cavity. 
Later in the season, when the worms are about to emerge, the 
‘grasshoppers fall over on one side, kick for a time and then die. 
In the meantime, the worms gradually bore their way through 


the body wall and reach the exterior after which they make their 


way slowly into the earth. Usually only one worm parasitizes a 
grasshopper, but by dissection we have often found two or three 
and in one case we found forty. Needless to say, that when an 
insect contains so many worms the abdomen is considerably 
swollen. 

The length of these female worms varied from two to eight 
inches. It is extraordinary that with hundreds of hoppers dying 


‘everywhere, we were unable to find any males. 


A great many nematodes, at one stage of their life cycle, seek 
water on leaving their hosts and there mature, or wait until another 
host presents himself. We placed about two dozen of our worms 


in a bowl of water in which they seemed to flourish for about two 


weeks. However, the localities where the hoppers, and conse- 
quently the worms abounded were free from streams, ponds or 
marshes of any kind. The Connecticut River flows through a val- 
ley at a distance of about one-half mile so it seemed unlikely that 


the worms would travel sofar. In all probability, we thought, the 


worms make their way into the soil on leaving the insects and this 
we found true. We placed recently dead parasitized hoppers in 
boxes containing earth. In about three days the boxes were ex- 
amined and the worms were found coiled up at a depth of about 


one foot. Often a number would be coiled up together in one 
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spot. An examination of the soil in the fields revealed quantities 
of the worms below the surface at a distance of six inches to one 
foot. November the 7th and 8th, long after the grasshopper sea- 
son, the ground now cold was again broken and the nematodes 
were found coiled up at about the same distance below the surface. 
Undoubtedly they hibernate in these positions. 

During the highest mortality we made a series of dissections in 
order to determine the per cent. of parasitism. On a place called 
the Halladay Farm, we obtained the following astonishing high: 
figures by the dissection of M. bivittatus. 


Sept. 8. 1009 @ dissected and worms found in 59%. 
ee 10. 80 Q Q ee “e ee “e “e¢ rier 
eel 2 OLS - % i = G27, 
“ce (3 4037 “ec oe ee ee “e 12%. 
ce 10. 6001 ee ee ee “e ee ON 
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On a place called the Tarbox Farm, we dissected about equal 
numbers of M. bivittatus and M. atlanis and obtained the following: 


Sept. 8. 1009 2 dissected and worms found in 22%. 
“105, Fa ose 7 ‘ a seaman ae Sh4//5. 
7 1928 7 60 OFo. 7 x - “ae 200 
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In both series of dissections it will be noticed that the percentage: 
of parasitism in females is much higher than in males. Since the 
life-history of the worm is still so obscure we are at present unable 
to offer any explanation for this fact. 

How the grasshoppers become infected is unknown. Since the 
nematodes are so large when they leave the grasshoppers in order 
to burrow into the soil, we are under the impression that grass- 
hoppers are the secondary hosts. It is difficult to imagine what 
animal might constitute the primary host. Perhaps some other 
insect may furnish the clue to this interesting question. 

Next summer we hope to extend our observations and attempt 
to gain a more complete insight into the life-history of this Mermis 


parasite. Some parasites fluctuate so numerically from one season 


ao Vere” 
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to another, that an entirely different condition may, of course, 
present itself in 1918. We mean that the worms may not be so 
plentiful for some reason and if this should prove true, it will be 
difficult to obtain very much information. 

From our observations this summer (1917) we firmly believe 


that the nematodes accomplished an immense reduction in the 


number of grasshoppers near Dummerston Station, Vermont. 
This worm, if its life-history is investigated, might offer possibilities 
for introduction into regions where it does not occur and where 
grasshoppers are a pest. For this reason, and because we were 
unable to find any records of such a high degree of parasitism, we 
thought it best to present these preliminary observations. 


_ THE PULSATILE VESSELS IN THE LEGS OF APHIDIDA. 


By Cuas. H. Ricuarpson, 


College of Physicians and Surgeons, Columbia University, New 
York City. 


When one of the light-colored aphids, like Myzus persice Sulz., 
is mounted alive on a depression slide, a rapid beating motion can 
be detected with the low power of the microscope in the tibia of 
each leg just below its juncture with the femur. These centers of 
activity mark the position of the pulsatile vessels. 

The structure of these minute and delicate organs in aphids is 
difficult to determine, but serial sections through the tibia show 
that they are undoubtedly tubular. In the large aquatic Hemip- 
tera, where they were first studied, the structure is more easily 
seen. Berlese! describes them as tubular organs crossed obliquely 
with numerous muscle bands and continuous with a non-pulsating 
part on either side. 

The function of these organs is clearly one of blood propulsion. 
Locy,? who studied them in the aquatic Hemiptera, was able to 
discern the direction of the blood currents in the immediate vicinity 
of the pulsatile vessels, one current moving inward, the other out- 
ward. In Myzus persicw, upon which most of my observations 


1Gli Insetti, Milano, 1909, p. 764, fig. 953. 
2 American Naturalist, Vol. 18, pp. 13-19, 1884 (1 pl.). 
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were made, the pulsations were rapid and irregular and for that 
reason difficult to count. A few attempts to determine the num- 
ber per minute gave the following results: 150, 124, 176,51. These: 
must be taken as estimates only. Sometimes the pulsations would 
cease entirely in one leg for a number of seconds while continuing 
at the usual rate in the others. The periods of inactivity did not 
seem to be due to external stimuli. They occurred when the aphids 
were immersed in water or when placed on a dry depression slide. 
The movement of the dorsal heart was slower and of an entirely 
independent rhythm than that of the vessels. 

Pulsations were observed in the very youngest aphids found. 
But no action was detected in large embryos, even those with the 
leg. muscles and external spines well developed. Apparently the 
vessels are not functional till birth. 

Locy has described the remarkable tenacity of these organs in 
the legs of Ranatra. In one case the vessel pulsated in an ampu- 
tated leg for a period of 26 hours and 20 minutes. Activity con- 
tinued even when sliced portions of the legs were used and when 
the vessel itself was cut in two, the posterior part still continued to- 
pulsate. In contradistinction to this, the pulsatile vessels in the 
legs of Myzus persice ceased beating (except for a few sporadic 
twitchings) immediately upon the removal of the legs. They 
would not resume their activity when the legs were quickly placed 
in water or physiological salt solution. If the head were cut off or 
burned off with a hot needle, the pulsations stopped at once. 
Aphids which were immersed in an aqueous solution of nicotine 
sulphate (1 part of 40 per cent. nicotine sulphate by volume to 500 
parts of water), soon died and an immediate examination showed 
that the vessels in each leg had ceased to function. An injury 
from which the aphid finally partly recovered, such as a slight cut 
in the head, at first inhibited the action of the vessels, but with the 
recovery of the aphid, the vessels again resumed their normal rate of 
pulsation. 

From the above results, it is evident that there is a marked dif- 
ference in the reactions of the pulsatile vessels in Ranatra and 
Myzus persice under certain abnormal conditions. Accepting 
Ranatra as the more generalized type, we notice a radical change 
in the resistance of the pulsatile vessels to various kinds of injury 
as we pass directly from this to the more highly specialized aphid 
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_ type. An analogous case is found in the vertebrates in which the 


excised heart of such a comparatively generalized type as the frog 
is much more resistant than the heart of a specialized mammalian 
type like the dog, the cat, or man. 

There is every reason to think that pulsatile vessels will be 
found in most, if not all, families and genera of the Hemiptera and 
Homoptera. Their discovery in the Aphidide simply adds to the 
already convincing evidence of the close relationship of these two 
groups. 


ASCOGASTER CARPOCAPSH, A PARASITE OF THE 
ORIENTAL MOTH. 


By A. M. Witcox, 
Gipsy-moth Assistant, U. S. Bureau of Entomology. 


The Oriental moth, Cnidocampa flavescens Walk., a native of 
Japan was first discovered in this country in 1906. Although at 
present the infestation is confined to a small area, there is a possi- 
bility of the moth becoming a widespread pest. 

Several attempts have been made to rear parasites from the 
larve and cocoons of the moth, but as far as the writer knows, 
none of these previous attempts have been successful. During 
the spring of 1917 several of the cocoons were collected in Dor- 
chester, Mass., and placed in rearing boxes. During the month 
of June the adults began to appear and a single Braconid parasite 
emerged at the same time. The specimen was determined by 
Prof. C. T. Brues of the Bussey Institution, Harvard University, 
as Ascogaster carpocapse Viereck. ‘The species was first described 
as Chelonus carpocapse@ in 1909 by Viereck.1 The Codling moth, 
Carpocapse pomonella was named as the host insect. 

The species may be recognized by the absence of segmentation 
on the abdomen and by the presence of four transverse nipple-like 
prolongations on the outer and upper edge of the posterior face of 
the metathorax. It can readily be separated from Chelonus fissus 
Prov., a common, similar species, by the absence of pubescence on 


_ the eyes, and the different wing venation, the first submarginal and 


first discoidal cells being separated in A. carpocapse, while in C. 
fissus they are confluent. 
1 Proc. Ent. Soc. Washington, Vol. 11, p. 43. 
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EXCHANGE COLUMN. 


Notices not to exceed four lines in length concerning exchanges desired of speci- 
mens or entomological literature will be inserted free for subscribers, to be run as 
long as may be deemed advisable by the editors. 
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Offered for cash, but exchange preferred. Fitch and early Illinois reports; 
Insect Life; Harris’s Insect; many others.—J. E. Hallinen, Cooperton, Okla. 

Histeridee. North American Histeridse identified or unidentified, desired in 
exchange for beetles of other families. F. G. Carnochan, Bussey Institution, 
Forest Hills, Massachusetts. 

Hemiptera-Heteroptera. I desire specimens of this group from all regions, 
especially New England. 1 will give in exchange species of this and other orders 
(except Lepidoptera), and will identify New England material. Correspondence 
desired.—H. M. Parshley, Smith College, Northampton, Mass. 

Wanted: Psyche, Vol. IX, No. 300 (April, 1901). Address, giving price, Libra- 
rian, Stanford University, Cal. 

Sarcophagide from all parts of the world bought or exchanged according to 
arrangement. North American material determined.—R. R. Parker, State Board 
of Entomology, Bozeman, Mont. 

Wanted: Insects of any order from ant nests, with specimens of the host ants, 
from any part of the world; also Cremastochilinse of the world. Will give cash 
or Coleoptera, Hymenoptera and Diptera from the United States—Wm. M. Mann, 
Bussey Institution, Forest Hills, Boston, Mass. 

Want to correspond with collectors of Noctinde in Northern Massachusetts. 
Subject to supply will pay any reasonable price for good specimens Catocola 
Sappho.—Howard L. Clark, P. O. Box 1142, Providence, R. I. 

Wanted: Old Series Entom., Bul. 1, 2, 3,33; Technical Series 4, 6,7; Insect Life, 
vol. 4-6; Jour. Applied Microscopy I, N. Y. State Entom. Rep. 3, 4; Fitch Rep. 
7, 8, 183.—Philip Dowell, Port Richmond, N. Y. 

Wanted: Insects of the family Embiide (Scoptera). I would give insects of 
any order except Lepidoptera. I would like to correspond with persons interested 
in this family —Raoul M. May, 2202 W. 10th St., Los Angeles, California. 

Wanted: To exchange, or purchase for cash, specimens of the Genus Apante- 


sis from any locality. Also to purchase rare Catocale.—Samuel E. Cassino, 
Salem, Mass. 


Wanted: 19th Illinois Entomological Report; Coleoptera of Southern California, 
by H. C, Fall; Notes on Lachnosterna of Temperate North America, by J. B. 
Smith; Complete Works of Thos. Say, Le Conte edition—J. S$. Wade, U. S. 
Bureau of Entomology, Washington, D. C. 


} Ward’s Natural Science Establishment 


84-102 College Ave., Rochester, N. Y. 
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Best equipped establishment in the United States for furnishing Entomo- 
logical Supplies and Specimens 


Special attention is called to our 


American Ent. Insect Pins. 

Hand made Schmitt and other Insect boxes. 

Cabinets and Exhibition Cases of the finest workmanship. 

Life Histories of Insects of Economic Importance, in Riker Mounts, 
Pasteboard and Wooden Exhibition Cases, and Preparations in Alcohol. 

Type, Mimicry and Protective coloration collections. 

Collections of Household, Garden, Orchard, Forest, and Shade tree pests. 

Fine specimens representing Sexual and Seasonal Dimorphism, and 
warning colors. 


Our stock of Exotic Insects is unsurpassed, shipments from our collectors 
abroad arriving nearly every week. 


The following lists are sent free on application: 


116. Biological material for dissection. 

125. Life histories of economic insects. 

128. List of living pupae. 

129. Exotic Lepidoptera. 

130. North American Lepidoptera. 

131. Exotic Coleoptera. 

132. North American Coleoptera. 

143. Type, Mimicry, etc., collections. 

145. List of Pest collections. 

147. List of Butterflies for trays and decorative work. 
C-30. Catalogue of Entomological supplies. 


Amer. Ent. Co. price list of Lepidoptera. 80 pages. Price 25c. Free 
to our customers. 


New illustrated catalogue of Insects in preparation. Will be ready for dis- 
tribution in about two months. 


Ward’s Natural Science Establishment 
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UCCESSFUL Text and Reference Books that you 


want in your library and in your classes. 


OPTIC PROJECTION 


SIMON HENRY GAGE, Professor Emeritus of Histology and Embry- 
ology, Cornell University, and HENRY PHELPS GAGE, Ph.D., 
Cornell University. ; 

_ This is a very comprehensive work dealing fundamentally and prac- 
tically with the Magic Lantern, the Projection Microscope, the Reflect- 
ing Lantern and the Moving Picture Machine. Library Binding. 
730 pages. Over 400 figures. Postpaid, $3.00 


HANDBOOK OF MEDICAL ENTOMOLOGY 


‘WM. A. RILEY, Ph.D., Professor of Insect Morphology and Para- 


sitology, Cornell University and O. A. JOHANSEN, Ph.D., Pro- 

fessor of Biology, Cornell University. 

A concise account of poisonous, parasitic and disease-carrying insects 
and their allies, including descriptions and illustrations of the principal 
species, with keys for their determination, and methods of control. 
Bound in Library Buckram, medium 8vo. 350+ VIII pages. Send for 
sample pages. Price, $2.20 Postpaid 


THE MANUAL FOR THE STUDY OF INSECTS 


J. H. COMSTOCK, Professor Emeritus of Entomology, Cornell Uni- 
versity. ® 
For past 20 years and still the leading college text. Now rapidly 

going into schools as a reference guide to insect study. 700 pages. 

700 illustrations. Mailing weight, 4 lbs. $3.75 Net 


THE NATURAL HISTORY OF THE FARM 
J. G. NEEDHAM, Professor of Entomology, Cornell University. 
A recent successful addition to Natural Science Literature. Well 


arranged for class work and for private study. 300 pages. Illustrated. 
Postpaid, $1.50 


THE HANDBOOK OF NATURE-STUDY 


A. B. COMSTOCK, Assistant Professor of Nature Study, Cornell 

University. 

The most extensively used Nature-Study text before the public. 
Over 200 lessons on common birds, animals, insects, plants, trees, stars 
and the weather worked out in detail for teachers and pupils. 950 pages. 
1,000 illustrations. Send for circular. oe ; 

Bound in one vol., $3.25 Net, mailing weight, 5 lbs. 
Bound intwovols., 4.00 Net, mailing weight, 53 lbs. 
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For sale at all book stores or shipped direct from 


THE COMSTOCK PUBLISHING COMPANY, Ithaca, N. Y. 


The Celebrated Original Dust and Pest-Proof 


METAL CABINETS 


FOR SCHMITT BOXES 


These cabinets have a specially constructed groove or trough around the front, lined 
with a material of our own design, which is adjustablé to the pressure of the front cover. The 
cover, when in place, is made fast by spring wire locks or clasps, causing a constant pressure on 
the lining in the groove. Thé cabinets, in addition to being absolutely dust, moth and der- 
mestes proof, are impervious to fire, smoke, water and atmospheric changes. Obviously, 
these cabinets are far superior to any constructed of non-metallic material. 


The interior is made of metal, with upright partition in center. On the sides are metal 
supports to hold 28 boxes. The regular size is 424 in. high, 13 in. deep, 183 in. wide, inside 
dimensions; usually enameled green outside. For details of Dr. Skinner’s construction of this 
cabinet, see Entomological News, Vol. XV, page 177. 

METAL. .INSECT BOX has all the essential merits of the cabinet, having a groove, 
clasps, etc. Bottom inside lined with cork; the outside enameled any color desired. The reg- | 
ular dimensions, outside, are 9 x 13 x 2} in. deep, but can be furnished any size. 

WOOD INSECT BOX.—We do not assert that this wooden box has all the qualities of 
the metal box, especially in regard to safety from smoke, fire, water and dampness, but the 
chemically prepared material fastened to the under edge of the lid makes a box, we think 
superior to any other wood insect box. The bottom is cork lined. Outside varnished. For 
catalogue and prices inquire of * 


BROCK BROS., Harvard Square, Cambridge, Mass. 


500 PIN-LABELS 25 CENTS! All Alike on a Strip 


Smallest Type. Pure White Ledger Paper. Not Over 4 Lines nor 30 Characters 
(13 to a Line). Additional Characters 1 cent each, per line, per 500. Trimmed. 


C. V. BLACKBURN, 12 Pine St., STONEHAM, MASS., U.S.A. 


CAMBRIDGE ENTOMOLOGICAL CLUB 


A regular meeting of the Club is held on the third Tuesday 
of each month (July, August and September excepted) at 7.45 
P.M. at the Bussey Institution, Forest Hills, Boston. The 
Bussey Institution is one block from the Forest Hills Station of 
both the elevated street cars and the N. Y., N. H. & H.R. R. 
Entomologists visiting Boston are cordially invited to attend. 


NEW JERSEY ENTOMOLOGICAL CO. 


Dealers in all orders of Insects Biological Material for Classes 
Life Histories of all Descriptions Entomological Supplies 


74 13th Ave., Newark, N. J. 
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